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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Identifikaciou novych génov zucastnenych na signalnej drahe ER-stresom spustanej apoptdzy u Drosophila je mozné
identifikovat’ nové diagnostické markery alebo terapeutické ciele pdsobenia farmacetik pre vazne degenerativne
ochorenia, ktorych sprievodnym znakom je vytvaranie ER inklazii.
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Charakteristika vysledkov

| Evidenéné ¢islo: APVT-51-027402 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Kombinéaciou molekularnych, genetickych, mikroskopickych a d’alsich metdd sme analyzovali priebeh hormonalne kontrolovanej programovej
bunkovej smrti (PCD) v larvalnych slinnych zl'azach poc¢as metamorfozy u Drosophila. V prvej faze naSej vyskumnej prace sme pouzitim
viacerych mutécii pre gény Autophagy (Atg), Tor a priamych aktivatorov kaspaz z rodiny "death domain" génov (rpr, grim, hid a skl) resp. ich
transgénov s naslednou analyzou fenotypu preukazali, Ze proces PCD nesie vSetky znaky typické pre apoptdzu a to i napriek tomu, Ze sa jedna o
neoby&ajne synchronizovanii dizintegraciu celého orgénu a nielen eliminaciu jednotlivych buniek. Identifikovali sme rad génov (P58, Hsc70.3,
Ca-P60A, Cre, Cnx994, Cct5 a Hop) zodpovednych za bezprostrednu a priamu aktivaciu exekucénej fazy apoptdzy, ktora prebicha postupnym
rozpadom endoplasmatického retikula (ER) procesom vezikularizacie jeho lamiel. Tento fenotyp je identicky s fenotypom pozorovanym pocas
normalneho vyvoja v skorych kuklovych stadiach resp. ako nasledok ektopickej expresie "death domain" génov alebo proximalnych kaspaz (Dronc
a Dredd). V rychlo sa formujucich vezikulach retikularneho povodu sme nasli vyrazne zvysenu pritomnost’ myelinovych Struktar
charakteristickych pre akumulaciu nekorektne foldovanych proteinov, sved¢iac o nefunkénosti ER-rezidentnych chaperénov. Vysledky
experimentov dokazali, ze bunkova smrt’ slinnych zliaz Drosophila je vysledkom akumulacie tzv. ER stresu, vznikajuceho pésobenim fenoménu
znameho pod nazvom unfolded protein response (UPR). UPR je vSeobecne rozsirena forma ochrany eukaryotickych buniek pred poruchami vo
foldingu proteinov, ktoré mézu vznikat pri vysokych narokoch na proteosyntézu pocas diferenciacnych a proliferacnych procesov. Na druhej
strane nekontrolovana alebo narusena signalizacia UPR je pri¢inou celého radu vaznych najméd degenerativnych ochoreni ako st Parkinsonova,
Huntingtonova, Alzheimerova ¢i Lou-Gehrigova choroba alebo amyotropna lateralna sklerdza, u ktorych spoloénym menovatel'om je tvorba tzv.
inkluzii, najcastejSie v limene ER ako nasledok akumulacie nekorektne foldovanych proteinov. V pripade slinnych zliaz Drosophila sa jedna o
programovu aktivaciu ultimatneho UPR mechanizmu, bezprostredne veduceho k apoptdze. Pre sekretorické typy buniek a zvlast' u slinnych Zliaz
Drosophila je preto pritomnost rozsiahlych ploch ER uplne charakteristicka. Takto unikatna apoptdza celého organu, ktord si i v tomto pripade
zachovava bunkovu autondmnost’, si vyzaduje nesmiernu synchronizaciu a efektivnost’. Z tohto pohl'adu sa potom javi logické, ze slinné zl'azy
vyuZziju na aktivaciu apopt6zy najrozsiahlejsiu a do vSetkych kompartmentov bunky zasahujticu organelu t.j. endoplasmatické retikulum. Okrem
toho tcast’ tumor supresorovych génov na implementacii apoptdzy slinnych Zliaz, doprevadzana vyskytom enormne velkych a invazivnych
nadorov mozgu a imaginalnych diskov postiva predmetny vyskum do oblasti suvisiacej s potencialnym praktickym vyuzitim ziskanych poznatkov
v diagnotike pripadne terapii. Jednou z hlavnych uloh farmaceutickych skriningov je vyhl'adavanie potencialnych ciel'ov pdsobenia znamych ale
najmé novo syntetizovanych organickych latok. Identifikacia doposial’ neznamych ¢lenov signalnych drah kontrolujacich nddorovu transformaciu,
hormonalnu odozvu a apoptdzu sicasne moze viest’ k odhaleniu novych terapeutickych ciel'ov d’aleko efektivnejSie na dobre definovanom a
rozpracovanom modele u Drosophila s naslednou extrapolaciou na ortolégov u cicavcov vratane ¢loveka.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

By combining molecular, genetic, microscopical and other methods we have analysed hormone-triggered programmed cell death
(PCD) of larval salivary glands during metamorphosis of Drosophila. During the early period of the work by using mutations for
genes of Autophagy (Atg), Tor and direct activators of caspases from the family of "death domain" proteins (rpr, grim, hid and skl)
or their transgenes followed by phenotypic analysis we have shown that process of PCD displays all crucial features of apoptosis,
even though that in this case the entire organ is synchronously disintegrated in contrast to apoptosis-typical elimination of single
cells. We have identified a series of genes (P58, Hsc70.3, Ca-P60A, Crc, Cnx994, Cct5 and Hop) responsible for immediate
activation of execution phase of the apoptosis which under described circumstances takes place by disintegrating endoplasmic
reticulum (ER) into vesiculated lamellae. This is identical to phenotype observed in early pupal stages of normal development and it
is also a consequence of ectopic expression of "death domain" proteins as well as of proximal caspases (Dronc a Dredd). Within
rapidly forming ER vesicles we have found increased abundance of myelin-like structures that are typical for acummulation of
incorrectly folded proteins indicating lowered function of ER chaperones. This suggests that Drosophila salivary gland PCD reflects
acummulated ER stress as a result of the unfolded protein response (UPR). The UPR is widely used way of cell self-protection in
eukaryotes against misfunctional protein folding that can be raised at incresed demands on protein synthesis during cell
differentiation and proliferation. On the other hand, inappropriate UPR signalling is often associated with several degenerative
diseases including Parkinson’s, Huntington’s, Alzheimer, Lou-Gehrig disease or amyotropic lateral sclerosis (ALS) the common
feature of which is formation of inclusions inside of ER lumen. For secretory type of cells as Drosophila salivary glands are is
characteristic presence of widespread areas of ER. This unique whole-organ apoptosis which remains still cell autonomous requires
highly efficient and synchronous action. This may be a reason why Drosophila salivary glands use ER to ensue PCD execution, as
ER is most abundant organelle found in all cell compartments. Participation of tumor suppressor genes in implementation of PCD
program, along with malignant tumor formation in brains and imaginal discs provides clues for potential use of the research results in
diagnosis and therapy. It is one of the key demands in pharmaceutical screening strategy to search for new potential drug targets.
Identification of novel components of signalling pathways that take part in the control of cell transformation, hormonal response and
apoptosis can provide new therapeutic or diagnostic vistas at much higher efficiency if we use well-defined model system such as
Drosophila with excelent extrapolation for their orthologues in mammals including humans.
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